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Battery Life Determination Using An Intelligent Battery-Life 

Monitor Circuit 



1 ) The Principle 

One of the most important requirements in battery based systems is to determine when 
the battery(ies) is/are to be replaced (their 'end-of-life'). An indication about the battery 
life is the calendar life specified by the manufacturer but the actual life of a specific 
battery is heavily dependent on factors such as the charge algorithm, charge 
parameters (current/voltage regime in time), temperature, mechanical shocks or 
vibration regime, type of usage (cyclic or floating), etc.. 

For Lead batteries, at the time the cells or batteries are shipped, they are at 80 per cent 
state of charge or better. In use, either cycling or float-charge, they improve in 
capacity and after a few cycles they reach their rated capacity and they stabilise at or 
somewhat above 100 per cent of their rated capacity . With continued use then a very 
gradual decline in capacity begins, their end-of-life point being usually defined as 30 
per cent of the rated capacity. 

For Nickel-Cadmium batteries a capacity of less than 50 per cent of the new capacity 
at operating conditions is often used as an indication of the end-of-life. 

In conclusion, for a specific battery, to determine the actual battery capacity (measured 
m Ampere-hour) versus time characteristic is the best way in predicting their end-of- 
life and replaces it before the actual battery failure. 
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2) The Method 
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STATEMENT OF INVENTION 



(Lcive this pa S e blank tar Murgkroyd and Cc 



mpmy < 0 complecc.) 



irov^fr £ t0 \ £ t TS l aSpeCt ' the P res ^C invention 
KSrvV of monitoring the charge held within a 

Dattery comprising the steps of:- 

(a) systematically measuring preselected parameters of 
the battery; 

(b) discharging the battery through a load from a first 
level o£ charge to a second level of charge over a 
time period; 

(c) calculating the usable charge held within the 
battery from the measured preselected parameters by 
using a microcontroller; and 

(d) outputting the value of usable charge. 

Preferably, the preselected parameters are battery 
voltage, current and battery temperature. 

Typically the first level of charge is where the battery 

is IfeZ t^T?" Pre£e ~ b1 ^ the -cond level of charge 
is where the batrery is devoid of usable charge. 

Typically, the usable charge is calculated by integrating 
the current discharged in time. fe 

Preferably the load is a working load, such that the 
charge held within the battery is discharged on a 
changing load. 

This provides the advantage that the battery charge can 
be monitored whilst the battery is discharged through a 
working load, and therefore does not require the battery 
to be disconnected from the working load, and connected 
to a constant dummy load. 

According to a second aspect of the present invention 
there is provided a method of monitoring the impedance of 
a battery comprising the steps of:- 

(a) systematically measuring preselected parameters of 
the battery on load; 

(b) calculating the difference in two or more of the 
measured preselected parameters as they change - 

Cc; calculating the internal impedance of the battery 
from the calculated difference of the measured 
preselected parameters by using a microcontroller- 
and ' 

(d) outputting the value of internal impedance. 

Preferably, the preselected parameters measured for which 
the differences are calculated are battery voltage and 
current supplied to the load. 
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Typically, the impedance of ch P h,^„ r „ • , . 
dividing the calculated difference ±TLlt Cal ^\ ted h y 
calculated difference in current voltage by the 

This has the advantage that two dummy l oads a« ^ 
required to measure the impedance n/rt t 
change in voltage and the c£ng i° cSrent T**' " ^ 
3yste m ,tically .hil st the ^f^/^^ fw^ 

S^i^^rt^e 6 "^ e " »• s—atically 



/u/mur/r e c ordal s /rl 9 2 1 0 - 
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3) The Intelligent Battery-Life Monitor 

Iv^S wl he f WOC t SChematiC f ° rthe Battery-Life Monitor, an electronic 

circuit which implements the above mentioned method, is given. 

The circuit is used to: 

a) select the discharge parameters for a specific battery type, 

b) manually or automatically record the specific battery identity code, 

c) discharge the battery in order to measure it's capacity by integrating the 
discharge current in time, ° 

d) compare the actual capacity value with the previous capacity measurements, 

e) using the battery type-specific life characteristic, automatically determine 
when the battery is close to it's end-of-life and/or what is the life expectancy for 
the specific battery, y 

f) graphically display the battery-life characteristic for the battery under 
investigation (optional). 

g) download the information to a host-computer for further processing and 
statistical analysis (optional). 
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3-i System Descri ption 



• accurate measurement of : 

■ Total Battery Capacity (in Amps. Hour), 

■ Actual Battery Capacity (in % of total capacity), 

■ Battery Impedance. s 
- real-time monitoring and local displaying of the- 

together wS. Z ^m^es^ '"^ a ' 10 5 s = c ° nds '" te <^ 

• direct interfacing to PC for: 

- system control, initialisation and operating mode selection 

" ^injfe-odr' ^ ^ ^ ^ f ° r ' he ™ n *°™e <* 

" W^^r"' <0 "' y ** S ' g '"' iCant BVentS f ° r '" S m ° nlt ° rt "S « 
• charger control for efficient and correct battery charging. 

^^^^^^V^^^S^ 1 ,he battsry and 
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> ■ 

The front panel displays are: 

"S^^^S^ «*" — capacity value as 
" ^ ; STATUS dfe Ptey. battery status information: the monitored conditicns 

modif '° in * Cate ' hat * e batter y is in * s *arge mode (backup 
170^m'ps). indiCa ' e a " over " current Edition in discharge mode (Ibatt > 

3) -Qu", to indicate an over-voltage condition (Vbatt > 425 Volts) 

4) "Uu-, to indicate an under-voltage condition (Vbatt < 400 Volts') 

5) "Of, to indicate an over-temperature condition (T > 24 Deq C) 

" p^rame'terf /CUTOn,/T ' ernPera, ' Jre dis ^ f ° r •» values of tnese 

" ZT^r^ diSP ' ay - '" ndiCa,in9 ° ne ° f me <*— hg modes- 

v t°eVZV^ZT seconds Ule Banery 0ata Pack * <° 

2, sr c ssffii:£r in real ,ime — - 

3 \o E S ,h da°ra , n 0 d r ler^ '° Wb ™' """^ 

monitori^oggfng period) * <° r * e ne * 

a nu me access to the internal memory is disabled). 

co'nneXs! 5 m ° nit ° rin9 CUrrent a ^ temperature using the following 

1 \ermIn 0 als 9e th!r Se mn &*»*. connected to the two battery 

power ' C ° nneCt0r Pa,> iS afso used to supply the unit with 

2) the current sense connector (Hall effect current sense device) 

3) temperature connector, for the current sense device. 

When used in conjunction with an external PC th* • , ■ 

is used. The Alarms connector is a vo«-free link tn th 2 Se " a ' Interface connector 

to have remote Info^on^^X^tnc^^ 1 ^ ^° W ' mg the USer 

1) Over-current alarm, for Ibatt > 170 Amps in discharge mode 

2) Overage alarm, for Vbatt > 425 Volts, in charge and discbarge 
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3) m^r VO ' ta9e afarm> Vb3tt < 400 V °' ts - in Char 9 e and discha ^ 

4) Sode temPeratUre a ' arm ' firT>24 De 9 C ' in and discharge 
The said alarms are updated every 10.5 seconds. 



tion 



1.1.2 System <?r»* yy are p efinr i r n 

There are two softwares available with SP003. 

" S mo°de)" ^real-time battery mon.tonna (to be used in MONITOR 

" 8 ^)^^S^^?^T for the fnterna ' memory ^ LOGG,NG 

MEMORY mode). yST6m Pn ° r t0 3 new '^O 

session (in 

o^ZtTete^ SOftWare deSCnpti0n ' 3 su ™^ of the avaiiable mooes 

3.1.2.1 M odes Of Operation 

There are 4 modes of operation: 
1) IDLE 

l^TZ * on the front panel, 

system is disabled. All alarms are enabled communicatoon with the 

2) MONITOR 

system is enabled. The real-time ba«»™^r ♦ f ? communication with the 
interface using the SP003 mSnItor seZre " aVai ' aWe ° n the RS232 

This mode of operation is suitable for: 

a) real-time monitoring, 

b) total battery capacity measurement. 

c) battery impedance measurement. 
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3) MEMORY 



°£T% C^» n ^^^ « ™ *on, pane,. 

This mode of operation is suitable for: 

3) SpS£S SOftWare fi ' fered *e interna, memory 

°) initialising the system prior to a new logging session. 

4) LOGGING 

^'2^^MS2S , f SS»-- » » me front pane,. 

This mode of operation is suitable for iong time unattended monitoring. 



3.L2.2 TheSPOnn Mn WroR <j nfims ,„ 

The SP003 MONITOR software allows for: 

1) establishing communication between the SP003 unit and PC, 

2) real-time battery monitoring. 

3) dispiaying of batteiy parameters/evenfs , n graphjca| text form 

4, ha a rtdTsK Data Pa ° k (a " ^ parametere stamped, logging to 

5) Events monitoring (oniy significant events are logged to hard disk) 

6) battery total capacity measurement. 

7) battery impedance measurement, 

8) setting of initial battery capacity to 1 00% for a fully charged battery. 

9) operating mode selection. 

The SP003 MONITOR window is partitioned as follows- 



21-01-97 16:54 44 1224 706617 P. 15 R-395 Job-375 

Murgitroyd - Aberdeen Fax:44-1224-706617 21 Jan "97 16:59 P. 15/25 

. H . 

2) the BATTERY STATUS window, 

3) mode* ope ra « 0 P n ERAT,ON (M ° de) ^ -*» -d 

4 ' P&^L^t ~o « :r *°r '"—I graphs, 
» used ,o disp, ay inform a w c^ftf^n/ncanfevents 6 ^ """"^ 

5 ^V U 1 LTch°^e,e4r en ' ati0n °' baHery ' Cha ^ er — towing me 

A description of the menu items follows. 

The Mocfe section allows for: 

- selecting the IDLE or MONITOR mode, 

- checking of system configuration (actual status and system identity) 

be displayed for one or two conseSe^Sgs erroneous data ^3* 
The Dis ptay section allows for seating the trend graph, single graphs or the event 

for^iuTar checks is s^^^l^^^^'f S h ^ ks and * e inte ™' 
event file and displayed in the event i Tr^i I er Xj^ te Packs are stored ' n the 
otherwise data wiS be appended to old dal 6 fae C,6ared bef ° re startn 9 «• 

data wilTbfip^eTid^fS oS'data. * bef ° re start, ' n 9 «■ otherwise 

^Lureme^^^^ system that a total ca P ac*y 

battery is fully charged, Vbatt > 410 Vote Tn rf ?J ' th * USer must make sure * at the 
activating the said menu the batten/ mutt ^ ^ ^ ,s 100% - A ^r 

voltage reaches less than 364 Vo,2 Jeodv or End Of^T Un " the batt6fy 

the indication for total capacity in the S^ry^arTJSS;? 8 V °" age "' mit) ^ 
the new value. Then the Lnefy mu* £ ^ ^cha^g™ 5 ^ { ° 

3-12.3 TheSPOOZ Rl=TRi EVE s nffW! , m 

The SP003 RETRIEVE software allows for: 
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1) establishing communication between the SP003 unit and PC 

2) selecting one of. MEMORY, LOGGING, IDLE modes of communication 

3) chectang the system configuration (status or system identity) 

4) ,nftia«sfng the SP003 unit prior to a new logging session. 

5) retrieving all the Battery Data Packs from QPnnr • ♦ 

saving the information to the teSSfek, mem0ry and 

6) filtering the information from the Fast innnin„ o • 

event fife containing only the sionfeSn 9 ^constructing -an 

a y tne s '9 n,f,c ant information (called here events) 

The SP003 RETRIEVE window is partitioned as follows: 

1) the System Operation Mode window, 

2) the System Status window, 

3) the Battery Data Set window, 

4) The Battery Status Information window (for manufacturer test only) 
A description of the menu items follows. 

^.^S^^^s^ST" ° f * e RS232 -*» * - 

The Afocfe section allows f on 

dock was set to^he aclual d=> a ^ W3S COrrectly ,nffiafeed 
beginning and checked and ml m 0 ^ "L S mem0ry was set at 
checked). 6 Na ^ re «>rds was reset to zero and 

- checking of system configuration (actual status and system identity) 

SeC "'° n a " OWS for setti "9 ^d checking of parameters for the 

- internal Cock, setting to the actual time/date and checking i, 

actaTn? of^mo^ Sl^tT™^ — -««*». 
Mbytes. a„owin S for « 0?^^^^ &2 8 

begging* CheCWn9 018 ac,ual «*» setting memory ,0 

£Sg~^ 
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n 

„ ») 

^e^^S^^rJs^ ^ inferna[ me ^ 
the bSfciSJtftg^^ only if the address was set at 

is also recommended to check svst/m wLn«!! k ? 6 no " of record s checked, ft 

it is recorded. Regular checks ^^f^^TT 1 JJV""* S ° ^ 
startmg it. otherwise data will be appended To ofd date * ^ C ' eared bef ° re 

The Data File section allows for retrievina nf * if w a », , . 
memory. The file CiUglWata lq oat wf ?h2 9 r V- j*? 3 packs from the internal 
address was set atlhlfbli^ hard disk ™* * *e 

a/so recommended to check system , ^ reC ° rdS checked - " is 

«s recorded. The file should be c feared °£Jh£ I? t ret " ev ' n ? the event file, so that it 
appended to old data ° re Startmg rt > ot herwise new data will be 
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3* — System /n*tei/*ff on 



The .nteiligent Battery Monitor** System SP003 installation procedure fs described 



32J Hardware /n*zfaii^ff rn 



1) SpS n ofun,uid V ^ S £ n lZ™? the " BATTER ^ connector on the 

2) Con n « * r- ' " °* COnnect to bafler y terminals yet. 
Z) Connect the Current Sense cable to the "I cfmcc- _ 

SP003 unit. Do not attach to the ban J, fl ? , cor " lector ( 4 P™) °n the 

calibrated to use ifs own dedicated ! <Z ™ f„7 t " ^ Each SP003 un « * 

Current Transducer (see ^ISSt^J^Tu^' *" °"» KSpeCt ™ 

calibrated to use ifs own deScaled EaCh SP °° 3 Unit should » 

Temperature Transducer (see S^J^S,^,^ *" 

4, rrju*% b c^ 

Sense/Power cable to the "+« fnnsftfvS hT« ♦ ( } term,na ' the Voltage 

"^K^^ - arrow 

8) Install the Temperature Sensor on the battery pack. 

9) Check that the indications on SP003*s front nan^i ^ „ ■ 
characteristics. The actual batterv > - P J are con S'stent with charger's 
stage and will be soVtSSe UmS P V lnd ' Cati ° n Sh °° Id be '^ored * thfe 
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10) Connect the Alarm Cable tn qonrnv At « 
^■2.2 Software fn^tf R ff rn 



To install SP003 MONITOR: 



2) Double dick in *. SETUP appfcation. ^ insta|lation pr£)cedure ^ 

3, proSure e '"^^ °" * he Scree " *> ™<e *. ins.a^on 
^win^w* 3 ' SP ° 03 M ° NIT0R was added ,o your s tar «-up 

To install SP003 RETRIEVE: 

2> Double cfldc in the SETUP appfca.ion. The installation procedure wil, 
'SSauJe* inSmJC,, ° nS °" *• —en ,o comptete me installation 
4) SS^"* SP ° 03 RETRIEVE fe,d - — added ,o your start-up 

Note: The minimum configuration for the laptop PC used is: 

■ Windows 95 operating system. 

■ min. 120 Mbytes of hard-disk available, 

■ min. 16 Mbytes of RAM, 

■ min. 120 MHz processor. 

■ RS232 serial port available for link with the SP003 unit 

■ Microsoft Word for Windows 95 (at least version 7.0). ' 
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3-3. Using The Battery Monitoring sty«*> m 



The SP003 Battery Monitoring System may be used to: 

"23*5? Parame,erS and *^er functional in readme using the front 
2> ^^ZlVXrc™* Char9Er ,UnCtfana "^ in .°g <a,a to 

" ^Sfo« p ^^^ - 

capacity (as percerrta9 e e ^ tolalTatte^capact)"^ T™* 0 "* 
performed at regular intervals of tim» !hJ . P S *' s mea S"rement is 

and batter,* of life pre^ed'Si Charactertsfc ™* <» build 

^te^ofr^^ is au,oma«ca„y emulated by 

discharge mode. This altom to e^mat^ t?* ? 3d iS de,ected ' when in 
to detect an eventual sign°ficantincrS?i^h USab '''5' ° f * e specific 
-ay be taken by the udT^™"^^ ,hus «*» 

3- 3. * t/ s /,, Q SPQQ3 ft,r Ro al-Time M n n! f ^,^ 

Z fro 3 nT a an b e e , l^S^S^SE' a TV a ™ 5 in IDLE C"*W 
-he abo.e and a 
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3- Llz1_Re aLJ~ime Monftnr /ng In IDI F= Mnw n 

through the Afa^s cabrtofte^rc, r ocm. enCOmPaSSeS ' he a,arms ^ ^ 
3- 3.1.2 Real-T ime Monitoring In M OMTnff iu n *. 

^TO S S!r2EL^ T*"* SP003 

real-time monitoring se^ioTmenZZ^l^Tn" 3 % P ° Ssibto - T ° «*« ^ 
hardware and tati^S^JS^. " aSS ™ ed *»« * e 

1) Link the SP003 unit and the PC using the R.S232 link 

2) Star, tne SP003 MONITOR software (in M ,. scre en Windows mode; 

4> OPE^AnoTrr^f 6 °" /0 P e " port The SYSTEM 

h fhouio-o 7etr vilT about V ™ ™ 

pane LEDs. 6 Wrfh the one Seated by the front 

5) mSnTtor ^ S ^ / ^?^J f ^^ *b front panei 
the MONITOR mode ^^After few I w OPERATION window indicates 
window will starTSpiayi^g the fan Ban- f A r? Y PAR AMETERS 
window will show Se tend 0 1S ? ^ Pack and the graphical 
BATTERY cjta-tt Tq ^ 9raph for a " ba ttery parameters The 

WSS^ST indica,e the currem battefy ™- 

3.3.1.2.1 Real-T; m - ™ n _ Screen , nfnrm ^^ 
Time or Impedance (Ohm) v s . TimT ' Tem P er ^^ (Deg. C) vs. 

o isp , ay/Display £vents , A „ st of 

feature is desirat^or .cog tttt££&Z&1S& 
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^ 3J^2_RBaI_TJme Data File Logging To J^jy-g 



to the hard disk in the fife C WifS? ^ ^ 10 " 5 Seconds > wi " be '°^ ed 

m^si^ z^M^iSi ro iS^SS 18 - 1 ^ ° St ° P the process ' se,ect Da <* 

Jd dS'!E 23 hi tate/ S^f r<**_*«<|. The 

practice to save desirable Z *' ' preV ' ou f * rec ° rd ^ ^ta will be tost, it is good 
reference. 1 a *>"abte) the prev.ous file under a separate name, for further 



3.3^ 2.3 R ea/ Tin u ^wt File L o gg ing To HarH 



-^^^^r^^^^^ ~» - secant 
, ^eiecr event File/Stop Logging Events To Hard Disk 

good practice to save (if d2abt> thf J^' 0 "^ reC ° rded data wiU be lost - « <* 
further reference. — — , me prev,ous fife under a separate name, for 

lacking in significant event" aes,rable <°r long penods of real-time monitoring 



ForS^ttinn TH - , niti!>l ^ ^ ^ 
ft?r Pty// y- Charg e R^o^ e k " 

usually indicate 0% actual charge. battery is and the system will 

Z% ^<3&*£2%" '* *" ^ SP ° 03 — * «« *» 

^ MOf^lTOR'sofrv^re^ 650 ^ 6 ^ " ""^ <° ^ *• SP003 

actu als ,a, US oVtrlesy£r^o". T ' 0N W "' C '° W Wi " inform °' »« 
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3) 'L%Tto ,%,Tr^ *2 eCt ^ ode/ Set/Reset Initial Czpacny/Set 

capacrty is not 100% repeat step 3. 1116 d,s P ,av ed 

then performlfep 3 C * SyStem Lock untU the s ^m unlocks, 

locked. Cheek Zttem lockS^ $yste ™ L ° c * ""til the system is 
window. V ° k StatUS Usm 9 ^ SYSTEM OPERATION 

^^^1™^^ - ^ ^e first bme on a specific batte^ 
start with an initial a^^tS^S^^^^^ ^ ^ ^' 
battery capacity for the specific batte^ n ° m ' nal and not tne rea ' 

happen ba «^ -pad*. For this to 

Of Discharge Vo/tage" VcKPtST £S ^r™" ? E °° V < End 

current and take into consideration h2? Y ^J" 1 ' mon,to r the discharge 
temperature and chargM a Mto^^^ rf ^^' Spe ^ charge/discharge .vs. 
determine the real to al c2pS * ara< ^? fiCa ° rder to accurately 
(percentage of the total chara£?S2L£ ♦ ? en ° n ' the actua/ batterv capacity 
procedure is as follow^ 9) accurate,v refl ^t the real available charge The 

1) Perform all steps described in nar^i -\ n >~ ^ 

MONITOR software. Par.13.1.2, in order to start the SP003 

voltage is greaieftLn ^0 ^ m ° de and the **** 

3) Check that the displayed chares inn<v 
charge to 100% (see p^3% necessary, set the actual 

4) Select (Click few times!) New Caoacii^/^^ r** ,, 
Cycle. The next one to tZ> n£f °' ty/ * tart C3 P^ify Measurement 
erroneous and fhouTbe ?gn^red ^ ^ PaCks readings mav ^ 

5) Set the battery in discharge mode 

" ^eta'ime^P^ Si^^™^ 4 ^ same 
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i^i^r^r indication °- *• — - *• 

S^s.ffisrs^' from n r on fae used by spo ° 3 as refere - e f - 

calculating the actual battery capacity as percentage of the total battery capacity. 



3-3-4 Usinc SP003 Fnr M ~ asurinq R * ff ^, lm( 

The procedure is as follows: 



*ecfance 



1) MSN O l 7oRsc£e deS0ribed ^ Par '3 3 - 1 " 2 ' in <° — t ft. SP003 

2) Set the battery in discharge mode and simulate a load variation fe „ fr nm 
a d,scharge current of 40 Amps to a discharge cuaem oTao Amp J 

^%r!TS^ n !2S^. M ™ PARAMETER S window 
recorded in ^"S^^'^^^^^ «*« »<» <» 



3- 3.5 f/s/V7Q SP003 Fnr I n nrf Time ftotoy n 9te /. omrf „ 7 

to the interna, s^tm™ ™ ^ 
3- 3-5.* Initialising SPOn.1 F^ r Long Tim* M^u^.^ 

1) Link the SP003 unit and the PC using the RS232 link. 

2) Start the SP003 RETRIEVE software. 

^iTlVfTS CO ™ mUn * ation/Se, e c ^ Port 
1,2,3 or 4 (depending wh.ch port is used by the system) 

4) OPE^Tin^T "1°? """{PP*" communication port The SYSTEM 
™ ^ TION (Mode) window should inform about the actual mode nJ 

pane a LEDs Wh ' Ch ^ ** mB W * h the ° ne -dicated'y SStaSf 
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indicates the MEMORY mode. UPERATION MODE window 

6) Check that PC's caJendar/clock is set for the correct date and time 

7) Select System Memory/Internal Clock/Set Tn t- ^ u 
system response in the SYSTFfv i qtaSc J al T,me and check 

STATUS window "°cK/Check and verify , n the SYSTEM 

8) Select Memo/y/flfemo/y Address/Set Mnmnrtr a* -n. 

STATUS w,2dow UchS, itcf'S^ rSSP r Se ''" *" SYSTEM 
Records/Check No Of %„* Jf I Memory/ Number Of 

window fhat^ TO rf^ f ^^™ir n,y "V** SYSTEM STATUS 
(he no of recwtefa?,^^: , 6t ,0 zero ' This °P er ati°n will erase 

wiil once ^SJtoS^iSSf n"'" 9 SeSS J° n; ,ha ' is * e 
performing it TheTreS^h a ^ 0Uf the °P<"*ti°n before 

operation^* »e use^rn^t mX^ureS Jnfn T" /** '° S ' after * is 

i^'SSSS?^^^,^- » fhe «"•*»• step, were 
SYSTEM oS)lXn?2 P LOGGING LED « ON and the 
being select tf nn, J?° E "" n<tow w ' 11 show * e LOGGING mode 
S™uf Swan^ «» SYSTEM 

"mo'dTrdlo^Sr f' e - " ' S ** durin 9 » e LOGGING 

unit should mdfr any Sill 6 ? m ° dB ' the SP003 ^ware 
this haooiniTh. a ">', c,rcum .= tan «s be disconnected from the battery If 

logg^r/essL^aboS How^f^ S ° ,DLE mode and 
the, intirntfme^orfv^fch s ? * s " ot los ' and is s «' mailable in 

at least 2 weete tected "' s own in,emal battery for 



1 3.5.2 R eM «v inq The Loqaert Hat * Aftr r Long Tin,. M^,;^ 

The procedure is as follows: 

1) Link the SP003 unit and the PC using the RS232 link 

2) Start the SP003 RETRIEVE software. 

3) f T 3 VrTrH Co ™™™**°»/Se'ect communication port/Comm Port 
1,2,3 or 4 (depending which port is used by the system) 



21-01-97 17:18 44 1224 706617 P. 01 R-400 Job-380 

Murgitroyd - Aberdeen Fax:44-1224-706617 21 Jan "97 17=21 P. 01/01 

4) Select Communication/Open communication port The SYSTEM 
OPERATION (Mode) window should inform about the actual mode of 
operation, which should be the same with the one indicated by the front 
pane LEDs. 

5) Select Mode/Set System In MEMORY Mode. Check that the front panel 
MEMORY LED is ON and the SYSTEM OPERATION MODE window 
indicates the MEMORY mode. 

6) Select Mode/Check System Configuration/System Identity and check 
system's answer in the SYSTEM OPERATION MODE window. 

7) Check that PC's calendar/clock is set for the correct date and time. 

8) Select System Memory/internal Clock/Check and check system 
response in the SYSTEM STATUS window. 

9) Select System Memory/Memory Address/Set Memory At The 
Beginning and check system response in the SYSTEM STATUS window. 
To check, select System Memory/Memory Address/Read And Display 
Current Address and verify in the SYSTEM STATUS window. 

10) Select System Memory/ Number Of Records/Check No. Of Records 
and verify in the SYSTEM STATUS that there are records in the internal 
memory. Do not reset the no. of records since this will prohibit the 
retrieval of data from the internal memory! 



One of two operations are available to the user and it should be remembered that 
any time one of these operations are selected, steps 9 and 10 must be repeated in 
order for the internal system memory to be set in the pre-uploading initial state. 



3. 3.5.2.7 Data File Logging To Hard Disk 



To initialise the data file, select Data File/Clear The Data File (datajg.out). The 
old data file will be erased. Since all previously recorded data will be lost, it is good 
practice to save (if desirable) the previous file under a separate name, for further 
reference. 

To save all the Battery Data Packs logged to the hard disk, first select Data 
File/Start Retrieving Data From The System Memory. All the Battery Data Packs 
will be saved to the hard disk in the file C:\TG1\data la .out . To stop the process, 
select Data File/Stop Retrieving Data From The System Memory. 

If the process is not stopped by the user, the data retrieval procedure will proceed 
until all the logged Battery Data Packs are saved to the hard disk. The SYSTEM 
STATUS window will indicate at all times the operation being performed. 



^. 3.5.2.2 Event File Logging To Hard Disk 
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To initialise the event file select Event A7 0 /r/ a i? . 

old event file will be erased stce ^Tn^^ F ' le (^ ent -^out). The 

practice to save (if des.Yable) the fX^^uT^ data T" be ' 0St ' * is 9° od 
reference. previous Ti/e under a separate name, for further 

ham disk /n the We CAT %Z°7m 1 STl W "' be filtered and «° tnf 

^«e^ se „l^™^J^ process, select 

STATUS wlndo^,, In-^J^S^Xr^^?'' 

penods of data logging lacking in signVSm e^n™ ^ ' S deS ' rable for lon 9 
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3 4. Data And Event Fil**? 



3 ' -• 1 Data A nd Even* ^ mjrL ^p Cni 



MONITOR 



The SP003 MONITOR software will output the following files- 

1) <*«■ Packs acquired and saved during 

^.^^S-^S^,^ inf0rmatl °" ^ and ^stically analysed 

3. £2 Data And Evo.nt e;i^ i= rr m spQ03 RFTF?lF=WF= 

The SP003 RETRIEVE software will output the following files: 

° ata acquired and saved 

"S^Sra 6 '' nf0rTnatJ ' 0n fflter6d 3nd sm »V analysed 
4.3 The Event Fil* r. on fi auraflnn 

The event files contain information like: 

"" hB °™ ""»»• -en, 

baX°s™a^e A ^ d E e . f ° r Va "' a,tonS ™'<^ »d*r cu™, when the 
- TEMPERATURE CHANGE, for variations of temperature. 
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'J^n, A fT E M w EASUREWlE NT. for battery in discharge mode and 
conditions for impedance measurement met. 

- CAPACITY CHANGE, for variations in capacity. 

lr! ^^t^^TT^V 0 ^ * V SOftWare and sudde " changes 

to the above 

cTn^efe^^ -am number of 

3- 4.4 Acceding T h e Data Anei Event Fi/ ^ 

^ a e^s^?« f SS rt,n i ffleS SaVed t0 me hard disk » is recommended that a 
for^fndrs 0 ^ **° ^ « ^ ^ Microsoft Word 

Do not attempt to access the files while the SP003 MONITOR or SP003 rftripvp 

t e Taved 9 unTer a^n?^ ^ T? Woid t0 ^ -ReL™^ 
tne har^disk ^ ^ d ° S6d before *«*™P«"9 another retrieval to 

ol^aX^ le^ 65 ° f d ' Sk aV3i,ab,e * 3 » for "aw retrievals 
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4) Applications 

Service Tool for Batterv-Based Systems 

In environments where multiple battery-based systems are used, as computer ^ 
systems/networks equipped with Uninteruptable Power Supplies, to know in advance 
when a specific battery is to be replaced is very important. 

In these environments a single service tool based on the Intelligent Battery-Life 
Monitor circuit may be used to periodically service all the batteries in the system in 
turn and at the most appropriate time, and avoid work interruptions due to unexpected 
battery failures. 



4.2 Individual Banerv-Failure Signal Generation 

More expensive individual battery packs may be e'quiped with rhe Intelligent Batterv- 
Life Monitor device emulating the features c 7 d, e, f and g described in par 3 the said 

ZZn^lToV^ t,ie " eVemUaI ^ fai,Ure by d "~ Cl — to 

The battery discharge procedure can be automatically or manuallv initiated In the 

S^- C ' ^ ?" ^ tI ' me i " terVa,S (m ° nths USUaJJ ^ charge^recharge cycles are 
initiated in order to determine the specific battery life characteristic 



5) Technology 



S™oi C ,t n ?hT Perfbm,eti Intelligent Battery-Life Monitor are implemented 
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SPOQ3 B attery Monitoring Unit 
CAPACITY (%) STATUS 




O VOLTS 
O AMPS 



O [LOGGING 
O (MONITOR 

O (memory 

O HOLE 




Industrial Battery Pack 




Alarms Connecter 
(to Contra/ Room) 



Voltage Sense & 
Power 



Temp. Sense 



Current Sense 



RS232 Interface 



Laptop PC 



Fiq.3 SP0Q3 Hardware Unit 



